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(5»Abstract: 

PROBLEM TO BE SOLVED: To provide nucleus hydrogenation of an aromatic compound that has a high rate of nucleus 
hydrogenation and is able to selectively control hydrogenation or hydrogenating decomposition of functional groups in a molecular 
structure. 

SOLUTION: This nucleus hydrogenation of an aromatic compound comprises charging a ruthenium catalyst whose carrier, activated 
carbon, carries ruthenium and sodium atoms, epoxy group-containing aromatic compounds, such as phenylglycidyl ether, and 
tetrahydrofuran into a reactor vessel, replacing the atmosphere in the vessel with nitrogen, introducing hydrogen under positive 
pressure, and thereafter carrying out the hydrogenation. 
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0, »5nfct»©©X!j?*S/S*a:2 0 0T'« 

0, x^>gJS#*tt9 3%T*&ofc. IWJ 5 (CJ± 

[0043] mmme 

i >; v h;i/©xj-- h * b-ytc, mmm 1 tTMSLfc 

;bf-->iJH« (5 0M%#7K) 6g, mntLTZ 
X7x/-;l/AO^y-> 5?;Ux— r/WDWtftHfP* 
SEPICLON 1 0 5 5 (X.i?+->i«4 9 8, 7vB 
*W >*<t^lHtt«) 3 0 g , * 2 0 g *J «fc X h 5 
t K077V 1 2 0 g£{±jA#k Rf£SSrt©;tfx*g 
JgtfXfcTfi&U 5 0lCK:Rj£Lfc& *H5E**M 
0kg/cm2fcftS<fc3fcin*.ffilHU ?K*©E^M 

WrfSfcaiflU 1 5 0°CT'l 5 OmmHgfcTjgJ&^Rfc 

©©xtf+S/^Mtt 5 6 8X&K), xsJ?*->SS#*ti 
9 1 %X*hitc 0 
[0 0 4 4] 

fCift £LTlf7.7x/ — 7b A ©>>' ? V is i'/bX— r ;l/© 
SHOT'S -5 EPICLON4055 (xjJ?*->S« 

917, *B#-f >*fb¥i8tt«) 3 0 g£fflt,\ E 
jSb#Pb1i 6B*MfcLfcU*1tt, £ffiW6fcEi«©*#-e 

SfS^tf ofc. E*S»7£, 1 5 0°CX 1 5 OmmH g 

re »5nfct©©x#*s/a«« io7ot'SO< x 

8 9 %T'feo/Co 
[0 0 4 5] 31SS0IJ8 

JgmfcLTtrX7x/-/UA3 0g, m^tLTt-7 
#7-/1/8 0 g*fflv\ SJSB#P B 13BfP^i:LrcJ^n{±, 

3a©Stt(*ft^=a:5^ (4-fcFDS/*n'N*-> 
;P) yn/^©S#i*t4 9 9%T*o/£o 
[0 0 4 6] 

[f€^©^j*] *fgw^«ttitf, se*»caffinrc«* 

3Rfb^*©«*«fb3^6*ti«if#*. 
[0047] $rc, «E**{bs*s*iaSx fgjE^^^ff 
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c ¥ mm ie 1 3 
imiEammm^i mmm 

[*§IE7jr£3 
[ *l IE <D i*i :g 3 

[ «p ft 3 S * © §5 H 3 

[ fit * I l 3 ;l/x-^Am?fc<tt>*;l/-r-^A0^«t OWaiBttfiOfS^&HJK^tffif* 

t, 7k it an /£ t k: , H*9f #Sift^»*«**ft:-r c t 1 1 zmwi^mmitsvn 

[ W JR JS 2 3 /bf--^AS ; ?«fct)«S(HlttfiO«V^SIS : ?©Slf«^0. 2 ~ 5 % T- & 
5 ft * JS 1 12 «c <D 7k X f b 77 S o 

[ W # « 3 3 ;l/f-^i»M?* s , XPSBtT»)3£Lfci:f?«ORu3d5/2»lil©*^* 
b ;!/ fcf - ? fts, 280. 0-28 1. 0eV©igH©k©T*&3M3j<JglXte:2f2ic©*£ 
7j< m it 77 & o 

[ tt # E 4 3 ;l/7-— £AJE?«fc!>*SCI8fttfi©<Ki' , '&JRIR ; ?#» T /l/ * 'J & /S T* ;£> 3 Sit 3<: 

ii, 2 x fct 3 is m <d m ?k % it t? a o 

[ frit # JS 5 3 fitetffg14Js£T£3giiJl<JHi, 2. 3 3Ui 4 s2 fc © & 7k fit fb 77 ?£ <> 

[ 19 * JH 6 3 7K ilt ft £ ?g m © # ft T K o If * 3t 1 ~5©§tifr 1 o K 82 IK <D ?k Ht {b 

77 ?£o 

[ m * « 7 3 ia«i^ssifb#»*^s «x j? * -> it&MX' & s nt $ e 1 ~ 6 © ran 1 o 

K =2 ffi © 7k ^ <b 7? ft o 

[ ft * « 8 3 7? S «gx # * -> fb m tfX7x/-;l/Slx-f +•> Jb -8- 1 T 

fi2 « © & 7k « 77 & o 

cw*«93 ex7i/-;Hx#*-> it & m ft > tx7i/-^Ao->*yj->y;i/x- 
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7- ji x t4 tr x 7 x y - ji f <o is ? v > *J & x - f r* & s w 3? js 8 te m <d m ?j< m it m „ 

[ W # St 1 0] 8£ . Jlfc fH 1 ~ 1 OO^afl|lifi«(D7;l'3-/l/, L < am®.*. 

- -r ;l/ v 7j< i: fc 14 ^ *l £ «D fl T* & S M * 1 ~9»Mn^ 1 "D tC_fe it CD 4£ 7J< ^ ft 7? & 

o 

C » * m 1 1] i§ 81 , fh7i: Kn77Vi:*i:08^il?*«IISSl 0EKO«* 
m it 7? S o 

[ IS * * 1 2] 2-7 0 kg/cm j_T' & 9 . lOgjSflfitf - 2 0~ 1 0 0 t 

t $> & is s£ is i ~ i i cd <5f n a* i o k te « cd ^ 7j< m it -ft & » 

[ 0 0 0 1 ] 

i & m (Dim? z> & Witt mi 

*ftwi*. muftis £t?mffii&ic®n %Mm^&mit&w<Dm7itmit?}&;. »t^§ n 
* * <s it ^ © m th m it 77 a k w -r a <> 

[ 0 0 0 2 ] 

-f&ic H^a^^-r?)7^#)K{t-& ! ^tc*5t/^T, i%&m<Dfr(D7}<mit. «i -5 « * as a; « a 

ft % co 7J< Si <b 7t" i£ s m x. tf tf x 7 x V - Jl A <d ->* y U i/ s> ;i/ x - r- ;i/ cd ^ 7j< * {b fc o 

^ T l&m* tkm* tit 43 K) „ 0U *. If , *1^IT 3 3 3 6 2 4 1 f ^ $g 14 , tTX^x/- 
;l/ASx#4 l '>«Bi*e»/l'7 i x^Att«St«:fflU^T«*lRfb , rS77i**^*f5nT*0, 
$ fc , *# Bfl ¥ 8 - 5 3 3 7 O^^^fCti, M g »**ffl ^TSTt L fc;Vf - ■> AttSt , 
trX7xy-;VAlx# + i/|i)ll5:i7i<iftf57jffi^A^lf ^nti/^. 
[ 0 0 0 3 ] 

Lfr L> * H # It 3 3 3 6 2 4 1 f&IBfcfclfi©!^'^^^^*^^^^ 
S77i*ti, xd?*->»ozkiRfb«-»^|B|«ftJ:jBc»), aJJtt^fi^tv^BItfW^ S 
fc, «pBS¥ 8 - 5 3 3 7 Of ^«K8BKO, M g»**ffl^Ta7Cbft^f - AttKK 

[ 0 0 0 4 ] 

*MW^SftL4 ^ i: -f £ IS H (4 , ft3fcfc*^«ttfc«7j<JlHb*#&fi)iT?#3i:EIBffc> 
^^^3art©gm*cD7j<^{b^7i<^{b^^^^«W{cffl$iJT#§H^^S : ^<b-a-ticD^7j< 

mfb77^%««-ri»c (c s c 

[ 0 0 0 5 ] 

*3$mmmi*. ±EKffl*»Sl-r'< < bfcipg«» /Vx^.-? AM?*5«fc tf^-r-* 

cDffi^pfi^O. l~2 0%T&Stt&SE*<, 7f#^O^cD7K^fb. BP ^ , «**{bKl*fL.ffi 
*TiK^jHK1**7j*L» Lfrfe, cn^ fg fg Ji. O {g /£ CD {*Mc *5 ^ T & S ^ £ H 31 T' £ 3 

[ 0 0 0 6 ] 

fiftltUtStiTIs!), ^x-^A/i^cDaifa^O. l~2 0%T*&3tt»© 

#ftT. r§ ftg * T ?k fJt fai £ T K > B & t? S ft <b£- % * m 7j< ft fb -T S c t «f ft 4: f 5 B « 
7?#ftfb^^<o^7j<^fb7?ritcMt-?»o 

[ 0 0 0 7 ] 

*fgWtcfflv^§, 7^^x^A^g^fcckt) t ;^7 L -^AJ!g^«}:^)mMl^ttJficD^fiv^^®0^^ 
fif*±KS#£ftT*59. MO, 7l/-r^t7Ajm?<DS^fffl^O. 1 ~ 2 0 %t'fe5Mltt 
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, Wf t co m m -n m & m m z n s & <o t « * ^ # , #j *. , ( i ) ^ -r - ■> a jr ? # *r it 

. itm&mic «t k> &fc±icm& Ltcfe. m ft © m * m * if . * m ic «t § s ft , tK ^ <b ^ 

rjcH«^s^i*x fes^a (i i) jit i*m? & o n%m&is.v><&^&mm?tt^ 

m ft m m , p * f£ > ?)< m k «t & s tc * . * x < t * ■> ift h u * a * tF7fy, « & ^ 
* s it & w ;i 7c z ft r> x « » Mft9&m*tftt>?icm9ii? znzo 

[ 0 0 0 8 ] 

C C T* > ^l/x-^AflR^d^fb^WfcLTJ*. 0U*.tf*fl:/l'-r-'>A*ft1«K JHb^x- 
^ A ?K fD 8Mb Jl/ x — ? A *(< Si «K filtA^f 75y^fxH, gftA**7 = >;l/ 
x - £ A , hU — h^h-ho^;l/v ? 7'^T;l/7 i -^A, h'JX (7tf ;V7t ht - h 
) 71/ t- — 2* x KfAA/l/^-^H^r-f Aiib^lf 5*15. ( i ) <0 77 ?£ 1C *5 3 71/ 

ttTO^II^?^tWt5ft^ftl> «l * tf * U •> A , th'JH, Jo iVi"} K 

. -7^^v"i7A, 36 3 7Wl/h, --y^l/, M?SO^«JS : ?«:-&W-r«zklftfb«J» 

A, *U«>Ai¥07;l/*U^JBO*»<b«J» It ft *K *> *S * A , 

l<, m k. 7 * io y & js © 7k m it m . mitm. mmm^. m 

[ 0 0 0 9 ] 

(i i) <DfrT-vi±£omn.m&m<Di&^&mm?z^^?%*T-vL.m?'3i3it-& 
t l t a , 09 *. tf h u *j a , #y?A£#^t-5 7i/x^?A{b^^*^t:fe>n, ittc 

;kf-^L (VI) ithy>i> 7U r- - * A (VI) gE^y->A, ^>*^nn7^7 
/I/ x - A (I I I) SET^y^A, ^y^DDzFD->;Vif-')A (1 I) tj y 
A, ^*->f A^nDi/^l/f-^AiA 'J ^A, $7l/x^^AgE#y^Aagjb'i3U7-*c>n3 

o 

[00 1 0 ] 

- 7 ;i/ ^ 1- . y - z 7i/ = ^- . y * - t 7b ^ -f , -e*^* h . %> xxsm* (D^mmit 1 ®}^ 
m&mitvvmttmi'f z> z t w v # 5 #< % ncssisifi^t < »5n«««i*<»ffiiti:*s 

^ 73> p. g 'ft £ * » $ L l> . 
[0011] 

A0K.T1 0-1 0 OttL« (i) <D7^ffit(i, ± IB t ^ If fc 71/ r - — f? ASfttftnl 
RO*7l/7 i - A «fc ») «mi^14S<D{g^^SIg^ *§Wt S {b^lfc*, (i i) 077^T'ti 

7i/^^^Ai^^ctt)mMPii4«ofgv^«m?^'^w-r^7b7 i ^^A0?-^wfb-g-^*, 
s«i;t5ififftcft^9S«tf«iobTti5s*ii#i/, mftmm%ft^>rc'&. u< 
tiS7c5as*ff^-rtc, ^^tL<tirsjs^-&T^ii-ri.o a n l fc m ic m ft «a a «: ft r> 

t%-&<Djfm £ LX li, A. fb^WSTt, iUKB. 7)< MM ft <D 2 1 <D X & m If Z tl Z> 
. b5 # T- « . 0>J tif S L 7c & tc a 7C »J * ftn ^- T ii ft L , 51 L> ?i< S « W « ^ Ji ^ ffl 

^ t m & * ft o o ft # r- » , fiw*tfta»L7^»k:53aL. ?k $ fc u w « ?s % « v> t m w 

^rfT^x It^Lfc^ti:, 7>:XIIHMTT'-2 0~5 5 0 ,, CcDigjaT'iQ ; S ; &tf^o ^ lt> 
A. U ( ti B . cDTiffiT'STcSaS^tTofcm, ^^fcL<«?giS^^i:-r^>o — 7? , ffl 

[0012] 

*fgWT'fIffl^tl?)^Mffl!^0 7U7 i -^AS^a{i. 0. 1-2 0ii%C0iiT'S5. 
0. 1 fi a % * « T? tt , 3E^=5:^7j<Xjb^*^i)/ci6tcM^tt^^aSL, fOlSWS 
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© fU ^ £ fc "f £ 1C If An £ T L$i/V ffiifc©^ + #ft3ffl?lrt-CB&g©7}<ig{bfc L < li 
7K fft ft «• m m t 5 fc Sb , l«*tffiTt5. 
[0013] 

SfifSnf^l/f-^ilgf tt. X P S i£ T* Jffl £ L fc i: # © R u 3 d 5/2$ftjI<DX^^ h 
71/ tf - ^ tf, 280. 0 — 28 1. 0eV©lSBfcft5C£tf^i£14£ft5j£fr , e>fc?3:l-' 

[0014] 

^ftJC^Oa***^ ISO. 2~5ii%TJ&5. ^tlflUttO. 3~2li% 
ffeS. 0. 2li%*SS, feitf 5li%*iBA««l'PB;« 5? § & © ?)< ig ft *f L it 

[0015] 

^5li$7lf Ht^tt l«oiSI« 0U*tf r + Witt JR, 

i»st**trii«s*W"rs. * fc « 3m5£©5?*«Hi:**tfran fc ^ffl * # , 0u*«* 

, 3?mmi3 frtf-fr. 3Sr***^#>», 5!f 3? S jK x - -r /I/ , t? S M x 

^^-X^l^tfftf^fiS. * T- fc . tt&©*jfflte* + #fcfe#'T?SSj6a*£«fK:5? 

12 0 0 0 WTOfe©^!? $ H 1 . 
[00 1 6 ] 

, W*tf7ii/v^y ^^;n-f ^* ; lf^TzZ-zvax^+s/ft**, l x if t* x 
7 x y - ;P A to i/ ? y >">*;n — f tf x 7 i / - ;i/ A o •>* ^ 'J s/ *J 71/ x - -r 71/ 4: ex 
717-/^^1^1, If X 7 i / - /I/ F O y >; v'/l/X - r /k fc* X 7 x / - 7U F 
o->"^^^/n-f;i'4:tfX7i/-;i'FJ:oi^ftf ; ii7x/-;Vix#*->1t^ 
9Sk i ^ if e 7 i 7 - ;i/ o ■>* ^ 'J •> ;n - f ;k t: 7 i / - ;kd v-^/n-f 71/ 

i: l£ 7 x / — ;VtOl^fel, 3. 3" , 5, 5' -f h7^f ;l/t7i/- Jl <D i? V ~> 
is A, x - -r 71/ > 3 . 3 ' , 5 , 5 ' -fh7yf/H:7i7-;l/©^i'" l J->^;H-T^ 
t3, 3' , 5, 5' -f >7^f ;i/t7x/-;i/toi^tii ; / *7 7^Sx#+-> 
ft ^ «*tf 7iy-/v/*7f *o*y yu^f/vx-f /v. o - * u v" - n< / * 5 

n £ © «*> T? fc , Mi: LriRft^A^ift^*^^X7i/-;l/Sx^ + ->ft^1«3* s !!fl 
L < > f# 1C m Vi T* * a j£ 6> £ X 7 x / - 71/ A © *J 7 U f 5> 71/ X - -f 7V X « fc* X 7 x 7 - 
;1/ F O -7 y y >* 71/ x — -r 71/ 1$ Vf £ U\ 
[00 1 7 ] 

*fc. wis l rcteM<Dmmm&. mnm. 7km<t<Dttmt* zmmnmmit&vtKDmmis 

00005-0. 58P©KH^5jimaiR«nS*^XilWMltt^6«. 0. 0 0 0 1 - 
0. 2g|$©fEB#*« : l'L^o 
[00 1 8 ] 

* % 03 © 7k <fc K J& li , 7K^fb^*t^i:=5:aH«7fS^ft^ ! ^0«^fcJ:a : Jg^^f i t : lCcf; 
JS }R t$ © |6j ± ^ i n S ^ , feii/SlS^P^^TSSlT'^a^^^rg^^T'lT^ c i: a* # $ L 
[00 1 9 ] 

c e: T-ffl ^ 5 x S n 3 fc © T- (i ft v> ft*, -S^-^^r^fcftW fit it 7k m> 

>\u ? itmit7km<D*fr zm'g.wvi? % z. t # t- # a 

o t U T « , n - ^ * > , n-'N^+T-^, i/^a'N^+T-y, ->*xf ;l/X- -r 71/ , 
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;H-t/K y-Y^^Yuy^y, * Z S — )\> . x £ y — ;b , n-^D/V-Jb, 
^y/a;V-/K n-^?;-;K ^V7?y-/K 2 - 7 Z J — ;V , t e r t - 7 * 
n - -\ * -* y — ;W ^^o^ + ^y — /V, H^^tJ^^x ~>" ^ a a y £ > , h'J^ 
nni^ ytff if tin, * T' t> , x ^ ;l/ x — -r ;!/ , ->"7f;H-T;K r h v t: K a 
7 7 y , *9S—t\>. 3L?/—)l>, n-/n/V-;K -fyya/V-;K n-7#y- 
'f yy*/-;l/, Z—'79S—>\'* tert-72S— 7U , n — *\ 4=- -fr y — /I/, S/ ^ 
D ^\^-9-y-;i/^iif$L<. Jt.lctifh7t Fn^-^y^W^L^o 
[ 0 0 2 0 ] 

cn&o*^Tt>. «r k s *s is fi . a«?tttc«n*-^-e, Kit 1 ~ 1 o^taaitei© 

<D M 9 7k t <D ffi. £ Is T m ^ & z £ ft ft £ L < . 7j< t x - x ;l/ S , 7Ki: 7;V3-;t/S(D 
[ 0 0 2 1 ] 

««Hfc-&1«!Jl»f;:*tLT0. 0 5 - 1 0 0 3!, <t^f L<«0. l~5 0g|5O|gHT'fe 

■?> o 

[ 0 0 2 2 ] 

s is s ffl v> 5 ?j< ^ ti , muswEffl^snT^sfeo-psntf^f nwfeo-etJ: 
-mitmmv-smmte 2 %ut?$« c t # *? s l^. s js «p ?k $ /e « it m pi « * ^ 

, 1-1 00kg/cra 2 iDlEI^!ifH<, ? ^Kli 2 ~ 7 0 k g / c m 2 Offiitt 
[ 0 0 2 3 ] 

SREJStufcttSEJ&fifttt, 7kmit<Dftmt%:%mWi3fWrm<t-£rVd(DMm, R ft $k ft *5 
cfcO*KJSB#F E g&C<£t>*:#<B& , 9> - 4 0 - 2 0 0 tOffilT'ItlSttlff s 
83tt:te«fctfig£f1£©j£ifr5x - 20~l00tol!l*!fH<, WPfciKlSftOSSv^HJIi 
I^f t5Ii75ii<t^»t»tt(i-2 o~8 o-t: © i! H # 3! A? ft # — « fii ± L # S 

L ^ o 

[ 0 0 2 4 ] 

iissog^i^ffltt, 7\<m\t<Dttm t% zm&^mm <t& m<d mm. mm mis icft© 

K £ & ft fc *p L x -Itiif If 0. 5-3 o m ffl X 3 o 

[ 0 0 2 5 ] 

z & i*&7kmitKM&xM\<*MniiZ7K-t & z> z zicmnzMt itt . 5? § ^ ?j< 

fit ft £ 2 - 7 0 k g / c m 2 <Z> * * ffi *K IO- 2 0 - 1 0 0 X <D fcfoUm. £ ^ r> tcM#> 
TSa*&ftT-efc*T*.*j£#3Sl:f5*i3o -KKJsa^nS^f-^AMIfia, 5? § t£ 7K 
StftO&ftfcLT, 1 00 kg/cm 2 *«*S7kJREE2jfc"rs*^ 1 00t^i^§fi 

ft a & t f z> . flnfro^ff*'*;«gT'g5. unicwi, an«iti> ^ ?j< isi it tc *t l 

m tb X m ft W IK ^ fc «> , $fe0^ft*BJsgi:L. ISfeT^fifi^SijgrJXhfecta-^dnXh 

-r 3 C t T* £ § o 
[ 0 0 2 6 ] 

*d * t\ mmfrr--'* ]*mmt*. # n \c n m k ?# * c £ # -e f? s . mk, *a 9 ji l & « -r 
s c t t w r* tb § rc i6 > mm&7km<tx&ittem^ x h zmz % z £tfx z z &v 

f |J * 73 i£ X' & 5 o 
[ 0 0 2 7 ] 

&*5> Kft^tftLTli, & g i: £ n 3 ?K fit IE K: W * 5 & © T* & n If $U PI « & < , 0 # i£ 
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[ 0 0 2 8 3 

ys&tt«%ffl^*«7k*ffc3'78;fc:J:fttf, H^^S^fk-a-^. «U IS 5? S SI x # * ~> ft* 
% S? © 7K £ ft * . S S #5 W E ff 3 c T* * , o & 81 m lc fr o c t # T* # 5 o 

[ 0 0 2 9 ] 

[ £ AH 0U ] 

WT(C HSSff»J*UitfT2|5:f8iW**6tJ:»ttlfuB4Wr** x > #fg(E«cft5>&;:|5g££ft£ 

t» o r* c± * o * » w t tc ^ t 1# is u * ^ m o . m 7k m it m it m n x ^ * h ;ko # w 

£ 0**6, x ;}? + v- S S # ^ fi x # ^ Ml * <D SO £ * <fc 
[ 0 0 3 0 ] 
###U 1 (M(«BiSS!77 Ht) 

2 0 0m 1 ©tf-A-lcffifiRl 0. 0 g. 7j<l 0 0 g ftp * . liStct^r - fAJIf 

£ 0 . 5 gttt5;Vf-f i (VI) ^ ^ h 1) -7 A 7k i£ *JP L fc f£ , }ft # L & t^' £ 

tr « £ * , c ft * , 5 ii l , * y 55 si 7j< t j/c jf> l fc ^ ^ flfj 7j< u fc 0 f# £ n fc «i & « fr tK 

$5 0li%t*. *fr^A|?Oi^i. t h 'J ^^R^Olltift^^RlillSfe 
D 5li%, 1 li%T'Soft, Sfc, ajfjnft/Vf-^AIBf I4XP sat?»))£Lfe 
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